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ABSTRACT 
The purpose of this study is to design and prioritize the development model of IT infrastructure by 

examining the structural factors and variables of IT infrastructure and strategic intelligence. In this 

study, two statistical populations were used. The first population is 20 experts in the field of information 

technology in the country. The research questionnaire was compiled by Delphi method. Complete 

answers to the web-based electronic questionnaire. By distributing pairwise comparison questionnaires 

among 20 experts as well as three selected companies, a network model using the FANP technique is 

one of the multi-criteria decision making methods (MADM), for strategic intelligence (independent 

variable) and related criteria, to be created by We determined the extent to which companies benefit 

from strategic intelligence and, of course, the infrastructure of the information technology industry. 

MATLAB and Super Decision software were used to perform these analyzes. 
Keywords: IT industry infrastructure, strategic intelligence  

 

Introduction 

The survival of today's nations depends on the acquisition of sophisticated and advanced information and 

technologies that play a vital role in the daily life cycle of developed countries in today's world. 

Information technology encompasses a wide range of technical innovations such as communication 

equipment, computers, data storage devices and the dissemination of services. If all aspects of an 

information organization, from the provision, processing, distribution and application of information to 

the employment of employees in the creation, maintenance and development of hardware and software 

used in heavy industry are considered, it is easy. One can imagine how the world today is strongly 

intertwined with information technology (Kumar, 2012). Information technology is a knowledge-based 

industry and has tremendous potential to become the engine of increasing economic growth and improve 

productivity for all sectors of the economy and governance. This concept can be described as the use of 

hardware, services and infrastructure for production; Defined the preservation, exchange and influence of 

information in its various forms to achieve any economic and commercial goals. IT industry; It involves 

the production, manipulation, storage and distribution of information. The IT sector has considerable 

potential to increase the economic growth of any country. Information technology makes our governance 
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more effective and efficient. This strengthens our access to information and gives us access to 

government services and customer support. Develops skills and optimizes education. It promotes health 

and health-oriented services and promotes transparency. Finally, the information technology industry 

brings about the economic development of the country. The main reason for the growth of the IT industry 

is the evolution and advancement of technology and the career effort to absorb and integrate this 

technology to increase productivity and increase market opportunities. Today, the use of these 

technologies is growing by 18% each year and is expected to reach 80% by 2020. With future market 

revenues, the market research group predicts that it will reach its peak in the coming years (Rice et al., 

2018). The term infrastructure is primarily used for public works such as water, roads and bridges, and in 

a more general sense, to refer to any system that supports a community or organization. IT infrastructure 

is a building that is based on the application of information technology. The important point in these 

definitions is that although people are specifically excluded from this definition, the costs incurred by 

people to maintain and implement these infrastructures are included in the analysis of IT infrastructure 

projects. Infrastructure projects are not just about building new infrastructure. These projects also include 

the maintenance of existing infrastructure, the decision to replace infrastructure, and the completion of 

projects (Matthew, 2011). Until the 1970s, it was thought that the transfer of advanced technologies to 

countries and organizations that wanted to increase their capacity would easily lead to growth and 

development. Therefore, many organizations demanded the transfer of the most advanced technologies. 

But it was not long before this theory became clear, causing huge debts and problems, and it became 

apparent that the use of inappropriate technology for development would incur large indirect costs for 

developing organizations. Organizations now want to be able to find a model that fits their own culture 

and needs. The prerequisite for the successful transfer and use of information technology is that at the 

beginning of the work, the capacity and ability to progress and the cultural, organizational and economic 

factors involved are analyzed. Organizations seeking empowerment are in a different situation, and 

although their managers tend to take advantage of projects such as those in organizations and developed 

countries, economic barriers prevent them from achieving their goals. In such a situation, the organization 

has to import technology from developed countries and adapt it to the conditions of the country based on 

their local experiences. Incompetent organizations have a completely different face from the rest and lack 

economic stability and proper compatibility. However, they can still transfer some of the existing 

technologies from developing countries, but they are not able to transfer technology from developed 

countries; Because the variety of appropriate advanced technologies does not meet the current status of 

organizations that still have a long way to go to achieve development. Infrastructure is an interconnected 

and organized set that operates with harmonious force and has special effects on human society. 

Infrastructure is, in fact, a general concept for many activities. With a little caution we can say that 

everything has infrastructure. For example, the cell, as the smallest element of life and structure of living 

things, has the infrastructural elements of the cytoplasm, nucleus and cell membrane. Money, manpower, 

materials and equipment are the necessary infrastructures to empower any organization in their general 

sense, information system and information technology also have their own infrastructure (Citurta, 2011). 

When people think of IT infrastructure, they often think of it as a collection of hardware stored in data 

centers and websites. Some basic studies of infrastructure between 1971 and 1977 were conducted by 

UNESCO and similar international organizations, and then by individuals such as UNCCO 1989. Finding 

an accurate definition of information infrastructure or information technology among studies is not an 

easy task. A comprehensive and precise definition of the concept of information infrastructure or 

information technology has not yet been provided, and this concept is usually defined by stating the 

elements that make up the infrastructure in question. These issues are not completely discrete or separate 

and there are many overlaps between factors. The roots of these variables in some cases within the 

structure and its contexts must be studied. Strategic intelligence is a concept traditionally used in the 

military, defense, and even government and government intelligence contexts. However, its precise and 

correct application has an academic and administrative nature (Polisher, 2011). Strategic intelligence is 

the collection, analysis, and dissemination of intelligent information needed to formulate policies 

nationally and internationally. It is a formal process that involves researching, gathering, processing 
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information, and disseminating knowledge useful to strategic managers (Wright et al., 2012). Continuous 

changes in the environment and business in recent years, has required organizations to monitor their 

internal and external environment and analyze the information resulting from these changes so that they 

can respond in a timely manner to opportunities and threats. Show themselves. In this regard, strategic 

smart systems as a new tool by providing the information needed by each part of the organization, help 

managers to achieve this important (Ramirez, 2010). Strategic intelligence is the ability to adapt to today's 

ever-changing conditions, as opposed to taking a steady path, because all of today's competitive signals 

and cues call us to adapt to changing conditions (Yates et al., 2013). 

When we look more closely at the bankruptcy of companies, we find that most of them realized the 

problem, but failed to identify a problem-solving strategy. Most of them are not willing to change in the 

new conditions, because they have already spent a lot of human and financial capital to create their own 

structure, and it has been difficult for them to change this structural determinism. Ultimately, it is the 

employees of a company or organization who are affected by a well-developed strategy. Hence, strategic 

intelligence is called a capability through which and according to our individual and social behaviors, we 

can know the correct way to adapt to new conditions. The first requirement is a historical and past study 

of the problems and issues of the IT industry in the country. We are still in the early stages of the 

formation of this industry. The companies that are active in the field of information technology in the 

country have not grown much due to the lack of identification and development of the infrastructure of 

this industry and large companies have not been formed. Since the IT industry has different dimensions 

and covers many areas, it should not be neglected to prioritize its infrastructure. Our country is still in the 

early stages of developing IT infrastructure, and if the priorities are not identified, there may be many 

problems in its development. Therefore, presenting the mentioned model can determine the infrastructure 

priorities of this industry. So far, a clear path and roadmap with a strategic intelligence approach for the 

IT industry in the country has not been designed to design and implement all programs and plans in this 

direction, and these conditions have led to fragmentation, parallel work, multiple and decentralized goals 

and many problems No longer be created in the IT industry. Therefore, presenting a model for the 

development of IT industry infrastructure can be a roadmap for the industry in the long run and, of course, 

intelligently. Studies show that the acceleration of the emergence of emerging technologies, including 

information technology, is relatively high. In other words, the concept of the future in the field of 

information technology is usually different from the future, and this indicates the need for foresight and 

guidance in this field. Therefore, in addition to using the strategic intelligence approach in designing the 

infrastructure development model of the information technology industry, special attention should be paid 

to the future of information technology in Iran (as in the vision document of Iran 1404). Unfortunately, 

there is very little research on the use of information technology in the country. Due to the growth of this 

technology, research in terms of its absorption factors is a basic need and this research in addition to 

identifying and determining the structural factors and infrastructure variables of the information 

technology industry in the country can be a suitable model for future researchers. In this research, we 

intend to design a model for the development of IT industry infrastructure using the strategic intelligence 

approach for Iran. Therefore, the objectives of this study are: 

1. Determining the effect of structural factors and information technology infrastructures on 

technology growth 

2. Determining the effect of structural factors and strategic intelligence variables on structural 

factors and variables of IT infrastructure 

3. Determining the effect of structural factors and variables of strategic intelligence and 

infrastructures of information technology industry 

4. Determining the effect of structural factors and strategic intelligence variables on structural 

factors and infrastructure variables of information technology industry 
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Methodology 

The present study is applied in terms of purpose, because its findings can be used as a model for "IT 

industry infrastructure development model using a strategic intelligence approach." In terms of how to 

collect and receive information, this research is in the field of field studies. Achieving the objectives of 

the research requires reviewing and analyzing the theoretical foundations and drafts related to the research 

topic and also achieving a specific set of data related to variables. Accordingly, in order to observe the 

appropriateness of the nature of the information and data required for each section, the required data has 

been collected from the method of documentary studies and search in scientific databases and field 

methods. In this research, in the first stage, we use two statistical communities. The first community is 

experts in the field of information technology in the country. The research questionnaire is compiled by 

Delphi method. There are 540 people. In the second stage, paired questionnaires were developed and 

collected and used among experts as well as three selected distribution companies and their results. For 

the first community, which is experts in the field of information technology in the country, there are 20 

experts who are available and willing to respond. We choose and for the second community, we use the 

whole number and consider all the members of the community, which is 540 people, and finally 110 

people completely answered the electronic questionnaire on the web. This study is conducted in three 

sections. In each section, experts are interviewed. In the first part and in the first qualitative questionnaire, 

we sought the opinion of experts about the factors and sub-factors extracted in the first stage 

(documentary and library studies) and in the continuation of the questionnaire, an open-ended question to 

express other factors in determining the "technology industry infrastructure development model" 

Information is asked using an "effective strategic intelligence approach". In the second part, the factors 

stated by the first quality questionnaire by experts were added to the factors extracted from documentary 

and library studies and we made the second quality questionnaire. This questionnaire, like the first 

questionnaire, was answered by experts in two closed and open stages and the results obtained in this We 

used the step and made the third qualitative questionnaire. The third part is done by answering the experts 

to the third qualitative questionnaire. Finally, the factors and sub-factors that are effective in determining 

the "IT industry infrastructure development model using the strategic intelligence approach" were 

extracted and used to construct a quantitative questionnaire with Likert scale. we do. In the next step, in 

order to score factors and candidates in the network analysis process technique or FANP, a pair of 

questionnaires were collected among experts as well as three selected distribution companies and the 

results were collected and used. This stage started after extracting the question from the factors obtained 

from the second stage. The questionnaire was prepared with a Likert scale, which was completed by the 

senior managers of organizations and companies ranked as one of the informatics organizations of the 

computer trade union system in the whole country. In the present study, the data collection method was 

combined. Through the library method, research sheet tools and tables and forms have been used to use 

resources such as books and articles, types of publications, and statistics, in order to prepare and organize 

research literature, as well as identify effective variables and indicators. In descriptive research, 

descriptive information is usually collected through questionnaires, interviews, or observations. In the 

present study, according to the subject, its purpose and also considering the type of research method, the 

most important tool is data collection interview and questionnaire and most of the necessary data and 

information to analyze the questions and test the hypotheses are done through questionnaires. According 

to the above, three research tools have been used to conduct research. The first tool is documentary and 

library studies. The second tool is a quality questionnaire that was completed in three different versions 

by experts in the field of information technology and the third tool is a web-based electronic questionnaire 

with Likert scale, which was completed by 3 senior managers of organizations and companies ranked one 

in the computer industry organization throughout the country. شد. The following is a description of all 

three tools. The Delphi questionnaire is designed for experts in three different versions. The first version 

is divided into two parts. In the first part, the factors extracted from library studies are given and with the 

Likert spectrum, those factors affecting the design of the IT industry infrastructure development model 

using the strategic intelligence approach are asked, which is asked below. To state other factors that are 

required in completing the model. In the second part of the questionnaire, the indicators that determine the 
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factors are questioned that the mentioned indicators are able to measure the factors. After analyzing the 

results of the first Delphi questionnaire, the stated factors accepted by the experts along with the added 

factors in the Delphi questionnaire of the second version are given. The second version of the Delphi 

questionnaire has the same structure as the first version. After analyzing the Delphi questionnaire version 

two, the Delphi questionnaire version three is made. This questionnaire consists of only one section and 

experts have been asked about the score and score on factors and indicators. This questionnaire has been 

obtained from the final factors and indicators extracted from Delphi questionnaires. It has been made for 

the senior managers of organizations and companies ranked as one of the informatics of the computer 

trade union organization in the whole country. This questionnaire is designed in two parts, the first part is 

the demographics of the respondents, which consists of 3 questions, and the second part is the 

measurement of indicators with 44 questions. We discuss them and determine the research model. We 

consider the obtained factors of information technology industry infrastructure as dependent variables and 

other factors related to strategic intelligence as independent variables and we look for the effect of 

independent variables on the dependent variable. The research model is presented as Figure 1. 

 

Fig. 1: Delphi final model 

Data analysis in this research is done in two parts: descriptive statistics and analytical or inferential 

statistics. In this regard, SPSS Win 22 statistical software will be used. Of course, before analyzing the 

data, editing, encoding, entering the data into the computer, defining, classifying and re-encoding them, if 

necessary, is done in order to process the data. In this section, the demographics of the respondents are 

examined. 5 questions were asked in the demographics section. Placed. The network analysis process 

approach or ANP is able to eliminate the interdependence between the elements by obtaining composite 

weights through the development of the supermatrix. In this method, a node or cluster is represented with 

elements inside it. A straight line or an arc indicates the interaction between two components. And a loop 

indicates the internal dependence of the elements within a component (Saati and Chilo, 2009). 

  

Fig. 2: Relationships between components in ANP 
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Due to the relationship between the sub-criteria of a cluster and the interaction between different criteria, 

the ANP method is very useful for obtaining more accurate and effective results, including the complex 

and fundamental decision-making problem. In the ANP method, there are three matrix analyzes such as 

super matrix, weighted supermatrix and allowable limit matrix. The supramatrix provides the relative 

importance of all the components, and the rhythmic supramatrix is used to find the value obtained by the 

supramatrix values and the value of each cluster. In a limit matrix, the constant values of each value are 

determined by considering the required limit of the weight supermatrix. The difference between ANP 

method and AHP method is in the existence of internal communication. For this reason, the first step of 

the ANP method is to determine the internal relationships between the criteria or sub-criteria. These 

relationships are obtained from techniques such as fuzzy dimples or questions from experts or from 

related articles. Then, according to these internal relations, pairwise comparisons are formed and weights 

are obtained. The first step in this method is to extract and confirm the research factors. Factors are 

usually presented in different categories; Then, in the second step, the internal relationships between these 

factors must be determined, and in the next step, with the formation of ANP super matrices, the final 

weights of the factors must be calculated (Saati and Vargas, 2006). In short, the ANP method is one of the 

multi-criteria decision making methods; Which is a sub-branch of MADM method or multi-criteria 

decision making and is one of the most widely used and important methods in projects. In most sources, 

two solution approach models for ANP models are introduced: 

Supermarket approach 

Multiplication approach: Due to the widespread popularity of the supra matrix approach in specialized 

articles and software, this method has become the basis of this research. Problems in the field of ANP can 

be solved by one of the MATLAB, Excel, Lingo software or specifically Super Decision software. The 

fuzzy ANP method is also one of the multi-criteria decision making methods; Which is related to the 

fuzzy environment. This method is performed using the supra matrix approach of the fuzzy ANP method. 

The weight of the criteria can be obtained from methods such as the Chang method or the improved 

method and then the final weight is calculated using the ANP supermatrix fan (Mohanti et al., 2005). In 

this section, we will introduce the steps of this method in detail: in this step, the factors and components 

of research should be extracted through methods such as research literature or opinions and questions 

from experts. One of the techniques that can be used in this step is the fuzzy Delphi method. This method 

will be desirable in cases where the dependence between the criteria for selecting possible options is very 

high. The FANP simply determines the relationships between the criteria. One of the steps of the fuzzy 

ANP method is to obtain internal relations. This goal is achieved through a method such as fuzzy 

dimmers or collective expert opinions. Fuzzy demitel method is one of the most widely used multi-criteria 

decision making techniques; The purpose of this study is to study the effectiveness and influence of 

factors and determine the internal relationships between criteria and this is important using the spectrum 

of the sub-matrix of factors (Wu et al., 1983). For example, in the figure, there were four criteria for 

evaluating the goal, and the candidates are connected to the criteria as a whole and the goal itself; Which 

indicates that candidates should be weighed against each other based on these criteria and the goal itself. 

Candidates also have a relationship with each other; These relationships are calculated from the 

differences between ANP and AHP. 

 

Fig. 3: Relationships between factors and components in ANP 



Using Strategic Intelligence to Design an IT Industry Infrastructure Development Model 

15 
 

According to the research network diagrams, pairwise comparison tables are formed and the weights of 

criteria and sub-criteria are obtained. Paired comparisons are basically based on the fuzzy ninth spectrum. 

The process is performed in such a way that first fuzzy pairwise comparisons are provided to the experts; 

After answering, the fuzzy ANP incompatibility rate is calculated and then we merge the comparisons 

using the geometric mean method. After the integration process, we calculate the weights using one of the 

following weight calculation techniques: 

• Chang development analysis 

• Buckley geometric mean 

• Mikhailov fuzzy prioritization method 

      It can be said that in this method the matrix of pairwise comparisons between the criteria of each row 

is completed using fuzzy numbers; This is different from ANP. A fuzzy number is a generalization of 

ordinary and real numbers; Thus, a fuzzy number refers not to a value but to a correlated set of possible 

values; So that any possible value weighs between zero and one (Dickman, 1983). This weight is called 

the membership function. Thus a fuzzy number is a special type of normalized convex fuzzy set of real 

line (Michelle, 2005). 

 

 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9  

Criterio

n Two 
                 Criterio

n one 

Fig. 4: An example of a pair of questions used in ANP 

Fuzzy membership functions are        used to fuzzy the results of the questionnaire. 

 

Fig. 5: Different fuzzy membership functions 

In various researches in the field of FANP, the Behofour triangular fuzzy membership function is used. 

Same preference High preference 

 

High preference 
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Fig. 6: Triangular fuzzy membership functions used in FANP 

If we use the triangular function, the significance of each item relative to the other is used by a triple 

fuzzy number instead of one; Which indicates the lower, middle and upper limit of the membership 

function associated with that non-fuzzy number: 

(1)  

Table 1: Fuzzy numbers corresponding to different preferences 

 
1 prefer 

(1,1,1) 2 Equal 

(1,2,3) 3  

(2,3,4) 4 Relative 

(3, 4, 5) 5  

(4,5,6) 6 Rather High 

(5,6,7) 7  

(6,7,8) 8 Top 

(7,8,9) 9  

(9,9,9) 1 Very high 

Inverse preferences, which in ANP indicate lower importance in varying degrees, are calculated as 

Equation (2): 

(2)  

After obtaining fuzzy paired preferences, a geometric mean can be used to calculate the weight of each of 

the criteria or candidates; Which is the same method proposed by Buckley and is widely used (Buckley, 

1985). The geometric mean of the fuzzy preference numbers is obtained by Equation (3): 

   , ,
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(3)  

Where the row number in the preferences table, the column number in the same table, and the number of 

criteria or candidates facing each other in the questionnaire are multiplied by two fuzzy numbers using the 

following equation (4): 

(4)  

The weight of each item is calculated by formula (5): 

(5)  

Where the sum of two fuzzy numbers is calculated by Equation (6): 

(6)  

It should be noted that the weights obtained are fuzzy numbers and the next phase is the non-fuzzyization 

of the numbers to obtain a single weight for each item; One of the methods in this section is the area 

center method or COA: 

(7)  

Based on the weights obtained in the previous step, we create the initial ANP supermatrix. This 

supermatrix is actually the relative weights we calculated in step three. In this step we obtain the rhythmic 

supermatrix. The rhythmic supramatrix is obtained from the normalization of the initial supermatrix. For 

normalization, it is sufficient to divide each element by the sum of the elements of each column. The 

weight obtained for each case needs to be normalized, because the sum of the weights must be equal to 

one or one hundred percent and this goal may not be achieved after the mentioned calculations; 

Therefore, the normalized weight is calculated: 

 (8)  
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Fig. 7: An example of a network and related super matrix. 

A power of the weight matrix (to the power of which is an optional number) results in a limit matrix; 

Which is the final weight of the criteria, sub-criteria or research options. 

FANP fuzzy network analysis process and its results 

      As we saw in Chapter 3, the first step in the FANP method is to identify the criteria, sub-criteria, and 

research options; Earlier in this study, the criteria were explored. In this study, there are two variables 

(independent variable of strategic intelligence and dependent variable of IT industry infrastructure); The 

effect of the independent variable on the dependent variable was shown earlier. In this section, we intend 

to create a model using FANP so that we can determine the extent to which companies benefit from 

strategic intelligence and, of course, information technology infrastructure. For this purpose, a network 

model is created for the independent variable and related criteria. To perform these analyzes, we use 

MATLAB and SuperDicision software. As mentioned, the known criteria in this variable included 

knowledge management, business intelligence, competitive intelligence and artificial intelligence. 

According to experts in this field in the analysis of companies to determine the extent to which they have 

strategic intelligence can be considered the following relationships: 
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Fig. 8: Relationships between agents and candidates in the model 

In the proposed model, each company is compared with other companies in terms of having each of the 

factors, and in addition, each company receives points in each of the criteria alone; The sum of these 

points will be equal to one hundred percent or one. Apart from the discussion of candidates, each of the 

four criteria will also have a point in terms of importance in the discussion of strategic intelligence, which 

indicates priority. In order to score the agents and candidates, a pair of questionnaires were distributed 

among IT experts as well as three selected companies; The results are as follows: 

 

After clarifying the importance of each criterion to each other, using fuzzy numbers and related 

calculations, the priority of each criterion is determined: 
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Table 2: Weight of criteria using fuzzy calculations in the model 

    
Artificial 

intelligence 

Competitive 

Intelligence 

Business 

Intelligence 

knowledge 

management 

 

     
  

 
knowledge 

management 

        
Business 

Intelligence 

      
 

 
Competitive 

Intelligence 

     
  

 
Artificial 

intelligence 

Using high weights the incompatibility rate is zero; Which shows the correctness and validity of pairwise 

comparisons. After calculating the weight of the criteria, the importance of each is determined. In the 

following, we will evaluate the three companies studied in this research to determine the weight of each in 

each of the criteria: 

Fig. 10: The final result of the pairwise questionnaire comparing companies in terms of knowledge 

management 

 

       After determining the preference of each company over the others in the criterion of knowledge 

management, using fuzzy numbers and related calculations, the weight of each is determined: 

Table 3: Weight of each company using fuzzy calculations in knowledge management 

 
The first 

company 

The 

second 

company 

Third 

company     

The first 

company  
  

    

The 

second 

company 
       

Third 

company  
 

     

iriiwiw

 0.3799,0.4111,0.4518 0.0560,0.0698,0.09000.06980.0719 1,1,1
1 1 1

, ,
6 5 4

 
 
 

1 1 1
, ,

8 7 6

 
 
 

 1,1,1

 3.0801,3.6002,4.0906 0.4538,0.6114,0.81500.60820.6267 5,6,7 3,4,5 1,1,1 6,7,8

 1.1247,1.3916,1.6818 0.1657,0.2363,0.33510.23840.2457 2,3,4 1,1,1
1 1 1

, ,
5 4 3

 
 
 

 4,5,6

 0.4347,0.4855,0.5623 0.0641,0.0824,0.11200.08360.0862 1,1,1
1 1 1

, ,
4 3 2

 
 
 

1 1 1
, ,

7 6 5

 
 
 

 1,1,1

iriiwiw

 1,1,1
1 1 1

, ,
6 5 4

 
 
 

1 1 1
, ,

8 7 6

 
 
 

 0.2752,0.3057,0.3467 0.0545,0.0751,0.10860.07940.0741

 4,5,6 1,1,1 1,2,3 1.1006,1.3572,1.8171 0.2180,0.3332,0.56910.37340.3486

 6,7,8
1 1

, ,1
3 2

 
 
 

 1,1,1 1.8171,2.4101,2.8845 0.3599,0.5917,0.90340.61840.5773
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The incompatibility rate in the above case was also equal to zero. We now rank companies in terms of 

business intelligence: 

Figure 11: The final result of the pairwise questionnaire comparing companies in terms of business 

intelligence 

 

After determining the preference of each company over the others in the criterion of business intelligence, 

again using fuzzy numbers and related calculations, the weight of each is determined: 

Table 4: Weight of each company using fuzzy calculations in business intelligence 

 

The 

first 

compan

y 

The second 

company 

Third 

company     

The first 

company        

The second 

company 
 

      

Third 

company 
 

     0.1178 

The incompatibility rate in the above case was also equal to zero. Here are the companies in terms of 

competitive intelligence: 

 

 

 

 

 

 

 

iriiwiw

 1,1,1 7,8,9 5,6,7 3.2711,3.6342,3.9791 0.6431,0.7758,0.93090.78320.7754

1 1 1
, ,

9 8 7

 
 
 

 1,1,1 1,1,1 0.4807,0.5000,0.5228 0.0945,0.1067,0.12230.10780.1068

1 1 1
, ,

7 6 5

 
 
 

 1,1,1 1,1,1 0.5228,0.5503,0.5848 0.1028,0.1175,0.13680.1190
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Fig. 12: The final result of the pairwise questionnaire comparing companies in terms of competitive 

intelligence 

 

Then, using calculations, the weight of each candidate in competitive intelligence is determined: 

Table 5: Weight of each company using fuzzy calculations in competitive intelligence 

 
The first 

company 

The 

second 

company 

Third 

company     

The first 

company        

The 

second 

company  
      

Third 

company 
  

     

The incompatibility rate in the above case was also equal to zero. Here are the companies in terms of 

artificial intelligence: 

 Fig. 13: The final result of the pairwise questionnaire comparing companies in terms of 

artificial intelligence 

 

iriiwiw

 1,1,1 3,4,5 6,7,8 2.6207,3.0366,3.4200 0.5273,0.7153,0.96280.73510.7082

1 1 1
, ,

5 4 6

 
 
 

 1,1,1 1,2,3 0.5848,0.7937,1.0000 0.1177,0.1870,0.28150.19540.1882

1 1 1
, ,

8 7 6

 
 
 

1 1
, ,1

3 2

 
 
 

 1,1,1 0.3467,0.4149,0.5503 0.0698,0.0977,0.15490.10750.1035
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Then, using fuzzy calculations, the weight of each candidate in competitive intelligence is determined: 

Table 6: Weight of each company using fuzzy calculations in artificial intelligence 

 The first 

company 

The 

second 

company 

Third 

company     

The first 

company  
  

    

The 

second 

company 
  

 
    

Third 

company        

The incompatibility rate in the above case was also equal to zero. After comparing the companies, we will 

focus on the preference of each criterion in each company: 

 

Fig. 14: The final result of the paired questionnaire comparing the criteria of the first company 

       After clarifying the importance of each criterion to each other, using fuzzy numbers and related 

calculations, the priority of each criterion is determined: 

Table 7: Weight of criteria using fuzzy calculations in the first company  

 knowledge 

management 
Business 

Intelligence 
Competitive 

Intelligence 
Artificial 

intelligence 
    

knowledge 

management  

   
  

  

Business 

Intelligence       
  

Competitive 

Intelligence  
 

    
  

Artificial 

intelligence  
  

   
  

After fuzzy calculations, the incompatibility rate was equal to zero and the importance of each criterion 

was determined after calculating the weight. Business intelligence was the most important criterion in this 

company. The following is the evaluation of the second company: 

iriiwiw

 1,1,1
1 1 1

, ,
4 3 2

 
 
 

1 1 1
, ,

7 6 5

 
 
 

 0.3293,0.3816,0.4642 0.0776,0.1102,0.17120.11970.1121

 2,3,4 1,1,1
1 1 1

, ,
4 3 2

 
 
 

 0.7937,1.0000,1.2599 0.1870,0.2889,0.46480.31360.2936

 5,6,7 2,3,4 1,1,1 1.5874,2.0801,2.5198 0.3740,0.6009,0.92970.63490.5944

iriiwiw

 1,1,11 1 1
, ,

9 8 7

 
 
 

1 1 1
, ,

8 7 6

 
 
 

1 1
, ,1

3 2

 
 
 

 0.2608,0.3074,0.3928 0.0362,0.0502,0.07690.05440.0523

 7,8,9 1,1,1 2,3,4 5,6,7 2.8925,3.4641,3.9843 0.4010,0.5653,0.77950.58190.5596

 6,7,81 1 1
, ,

4 3 2

 
 
 

 1,1,1 4,5,6 1.5651,1.8481,2.2134 0.2170,0.3016,0.43300.31720.3050

 1,2,31 1 1
, ,

7 6 5

 
 
 

1 1 1
, ,

6 5 4

 
 
 

 1,1,1 0.3928,0.5081,0.6223 0.0545,0.0829,0.12180.08640.0831
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Fig. 15: The final result of the paired questionnaire comparing the criteria of the second company 

       After clarifying the importance of each criterion to each other, using fuzzy numbers and related 

calculations, the priority of each criterion is determined: 

Table 8: Weight of criteria using fuzzy calculations in the second company 

 
knowledg

e 

managem

ent 

Business 

Intellige

nce 

Competitiv

e 

Intelligenc

e 

Artifici

al 

intellig

ence 
    

knowledge 

management  
 

      

Business 

Intelligence   
  

    

Competitive 

Intelligence         

Artificial 

intelligence 
   

     

After fuzzy calculations, the incompatibility rate was again zero. Competitive intelligence in this 

company has a high priority. In the following, we will evaluate the third company: 

iriiwiw

 1,1,1
1 1

, ,1
3 2

 
 
 

 1,1,1 3,4,5 1.0000,1.1892,1.4953 0.1704,0.2564,0.41360.28010.2594

 1,2,3 1,1,1
1 1

, ,1
3 2

 
 
 

1 1 1
, ,

5 4 3

 
 
 

 1.0000,1.4142,1.9680 0.1704,0.3049,0.54440.33990.3147

 1,1,1 1,2,3 1,1,1 3,4,5 1.3161,1.6818,1.9680 0.2242,0.3626,0.54440.37700.3492

1 1 1
, ,

5 4 3

 
 
 

1 1 1
, ,

5 4 3

 
 
 

1 1 1
, ,

5 4 3

 
 
 

 1,1,1 0.2991,0.3536,0.4387 0.0509,0.0762,0.12130.08280.0767
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Fig. 16: The final result of the paired questionnaire comparing the criteria of the third company 

After determining the importance of each criterion to each other, using fuzzy numbers and related 

calculations, the priority of each criterion is determined: 

Table 8: Weight of criteria using fuzzy calculations in the third company  

 knowledge 

management 
Business 

Intelligence 

Competitiv

e 

Intelligence 

Artificial 

intelligence     

knowledge 

management  
   

    

Business 

Intelligence         

Competitive 

Intelligence  
 

 
 

    

Artificial 

intelligence  
 

      

Business intelligence ranked first in the company. Then we perform all fuzzy calculations, variables, 

connections and weights in the software as a model and output the primary supermatrix, rhythmic 

supermatrix and limit supermatrix, respectively: 

 

 

 

 

 

iriiwiw

 1,1,1
1 1 1

, ,
6 5 4

 
 
 

1 1 1
, ,

4 3 2

 
 
 

1 1 1
, ,

8 7 6

 
 
 

 0.2686,0.3124,0.3799 0.0392,0.0569,0.08790.06130.0572

 4,5,6 1,1,1 3,4,5 1,2,3 1.8612,2.5149,3.0801 0.2716,0.4577,0.71300.48080.4484

 2,3,4
1 1 1

, ,
5 4 3

 
 
 

 1,1,1
1 1 1

, ,
6 5 4

 
 
 

 0.5081,0.6223,0.7598 0.0742,0.1133,0.17590.12110.1129

 6,7,8
1 1

, ,1
3 2

 
 
 

 4,5,6 1,1,1 1.6818,2.0453,2.6321 0.2454,0.3722,0.60930.40900.3815
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Table 9: Primary Supermatrix 

Clusters KM BI CI AI CP1 CP2 CP3 
Strategic 

intelligence 

Criteria 0.000000 0.000000 0.000000 0.000000 0.052300 0.259400 0.057200 0.069800 

 0.000000 0.000000 0.000000 0.000000 0.559600 0.314700 0.448400 0.608200 

 0.000000 0.000000 0.000000 0.000000 0.305000 0.349200 0.112900 0.238400 

 0.000000 0.000000 0.000000 0.000000 0.083100 0.076700 0.381500 0.083600 

Candidates 0.074100 0.775400 0.708219 0.112089 0.000000 0.000000 0.000000 0.000000 

 0.348600 0.106800 0.188219 0.293571 0.000000 0.000000 0.000000 0.000000 

 0.577300 0.117800 0.103510 0.594340 0.000000 0.000000 0.000000 0.000000 

Target 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 

 

Table 10: Rhythmic supernatant 

Clusters KM BI CI AI CP1 CP2 CP3 
Strategic 

intelligence 

Criteria 0.000000 0.000000 0.000000 0.000000 0.52300 0.259400 0.057200 0.069800 

 0.000000 0.000000 0.000000 0.000000 0.559600 0.314700 0.448400 0.608200 

 0.000000 0.000000 0.000000 0.000000 0.305000 0.349200 0.112900 0.238400 

 0.000000 0.000000 0.000000 0.000000 0.083100 0.076700 0.381500 0.083600 

Candidates 0.074100 0.775400 0.708271 0.112089 0.000000 0.000000 0.000000 0.000000 

 0.348600 0.106800 0.188219 0.293571 0.000000 0.000000 0.000000 0.000000 

 0.577300 0.117800 0.103510 0.594340 0.000000 0.000000 0.000000 0.000000 

Target 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 

 

Table 11: Limit Supermatrix 

Clusters KM BI CI AI CP1 CP2 CP3 
Strategic 

intelligence 

Criteria 0.045192 0.045192 0.045192 0.045192 0.045192 0.045192 0.045192 0.045192 

 0.245330 0.245330 0.245330 0.245330 0.245330 0.245330 0.245330 0.245330 

 0.134662 0.134662 0.134662 0.134662 0.134662 0.134662 0.134662 0.134662 

 0.074816 0.074816 0.074816 0.074816 0.074816 0.074816 0.074816 0.074816 

Candidates 0.297341 0.297341 0.297341 0.297341 0.297341 0.297341 0.297341 0.297341 

 0.089265 0.089265 0.089265 0.089265 0.089265 0.089265 0.089265 0.089265 

 0.113394 0.113394 0.113394 0.113394 0.113394 0.113394 0.113394 0.113394 

Target 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 

 

Table 12: priority of criteria and candidates in the amount of strategic intelligence 
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 According to the obtained results, it can be acknowledged that in the ranking of criteria, business 

intelligence, competitive intelligence, artificial intelligence and knowledge management were ranked first 

to fourth, respectively, and the first, third and second companies were the highest, average and They have 

the least use of strategic intelligence. 

Discussion and conclusion 

The aim of this study was to investigate the structural factors and design a model for the development of 

information technology infrastructure with a strategic intelligence approach. Strategic intelligence is one 

of the key decision-making optimizations of senior leaders and during the integration of artificial 

intelligence, knowledge management, business intelligence and competitive intelligence, strategic 

intelligence is mentioned as one of the key determinants of successful decision making. As information is 

collected through the external environment, information processing has become more complex, exposing 

the need for people with analytical skills to discover complex information. Executives need the 

information of experts to support them. This type of information is essential for middle managers who 

spend a lot of time preparing work reports for executives. Information systems do not require the direct 

involvement of executives, and this raises a very important issue about strategic intelligence, and that is 

whether strategic intelligence should be processed by IT professionals. In the past, a study that addressed 

this issue specifically Therefore, the results of the present study have created a new knowledge and a new 

approach in the field of management of organizations, and that is that the impact of strategic intelligence 

on the country's IT infrastructure is considered undeniable and important because organizations to be 

highly competitive in the economic life. They themselves need new tools for decision making. One of 

these tools is strategic intelligence, which is rapidly growing and expanding worldwide and among 

companies and is becoming a benchmark that can help managers of companies and organizations in 

making strategic decisions. Based on the findings of the present study, in this section, an attempt has been 

made to express practical suggestions. It is hoped that the relevant agencies and organizations will take a 

closer look at these proposals. In line with the main result of the present study, it is proposed to present a 

model for the development of IT industry infrastructure with a strategic intelligence approach: IT experts 

provide a model (framework) for the national strategy for IT development in the country. Provide the 

necessary awareness at different levels of society about the potentials and various benefits of information 

and communication technology. The creation and development of information technology infrastructures 

should be on the agenda of experts on a large scale, because without a proper information and 

communication infrastructure, it will be possible to make little use of the achievements of information 

technology. The development of human resources in the field of information technology development of 

the country should be on the agenda of experts, because without trained and skilled people, it will not be 

possible to use the opportunities and benefits provided by information and communication technology. 

The creation and development of legal infrastructure in the field of information technology development 

of the country should be on the agenda of experts, because without a set of specific rules, it will not be 

possible to use the opportunities and benefits provided by information and communication technology 

such as e-commerce. Creating, developing and supporting industries related to the country's information 

technology, including hardware, software, network and telecommunication facilities, should be on the 

agenda of experts in this field. In line with the main conclusion of the present study that strategic 

intelligence has an impact on structural factors and IT infrastructure in technology growth, it is proposed: 

IT experts a model (framework) for the national strategy of IT development in the country based on 

strategic intelligence as a Provide a vital factor for any company or organization and lead to its survival. 
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